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where N expresses the number of grains in unit volume ; so that either member represents the mean volume maintained free from other grains by the kinetic action of each grain.
In this estimate however no account is taken of the striking distance, of the centres of the pair of grains, from the plane, normal to their relative paths before contact, through the point of contact, so that the centres of both grains are assumed to be in this plane at the instant of contact.
When X/cr is large, we have all positions of the projection, in the direction of relative motion of the striking grains, over the disc 7ro-'3/4j, equally probable, and theu the probable mean relative striking distance in the direction of
relative motion is
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This is a relative distance and the corresponding actual extension of their actual paths is, by equations (136) and (137),
V2
T0"'
101. The assumption that all positions of the projection, in the direction of relative motion, of the striking grains are equally probable over the disc area 7rcr2/4> is obviously legitimate when X is large compared with cr, and hence these estimates of the probable mean striking distance when X/<r is large are precisely on the same footing as Maxwell's estimate of the moan path neglecting <r/X. But there does not seem to be the same ground for this assumption when <r/X is large ; while, on the other hand, there is evidence, as pointed out in Section VII. (Arts. 88 and 89), that, when the grains are close, the normals at encounter fall into line (approximately) with the direction of a finite number of axes, fixed in space, not more than six.
In this article the arrangement of the grains is assumed to be similar in all directions; so that, whatever may be the law of distribution of the projections of encounters on the disc-area, the probability will be equal in all directions at equal distances from the centre of the disc.
Therefore taking 6, as before, for the angular distance from the axis of the disc at which the normal at encounter meets the hemisphere of unit radius, the law of radial distribution on the disc may be expressed by a function of cos 6, which function will depend only on the ratio o-/X. Thus as a general expression for the probable mean striking distance we have
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/2 (1 + .4! cos 0} sin 3ions afford equal chanco of encounter. A condition which is obviously approximated to as the actual density becomes small compared with the maximum density, when each particle is in continuous contact with twelve neighbours.
